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The neutron-rich odd-A Cu isotopes

67,69Cu: (d,t) reaction: B. Zeidman et al., PRC 18, 2122(1978).
69Cu: T. Ishii et al., PRL 84, 39 (2000).
71Cu: (GANIL): R. Grzywacz et al., PRL 81, 766 (1998).
69,71,73Cu: (ISOL): S. Franchoo et al., PRL 81, 3100(1998). 
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67,69,71,7367,69,71,73Cu and the monopole migrationCu and the monopole migration
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Shell-model: N. Smirnova et al., PRC 69, 044306(2004)

T. Otsuka et al., PRL 95, 232502 (2005).

PCM: A. M. Oros-Peusquens et al., NPA 669, 81(2000).
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Monopole migration vs.Monopole migration vs. magicitymagicity
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Coulex on 67,69,71,73Cu B(E2) values as a probe for the internal structure of the levels

deterioration of the Z=28 shell gap, onset of 
collectivity N>40

66.68Ni: O. Sorlin et al., PRL 88, 092501(2002); 70Ni: O. Perru et al., PRL 96, 232501(2006).
68,70Cu: I. Stefanescu et al., submitted PRL;     72Cu: R. Grzywacz et al., PRL 81, 766 (1998).



1.4 GeV proton beam

Miniball

REX-ISOLDE
XCu+XGa ~2.95 MeV/u

Resonant laser 
ionization (RILIS)

Radioactive beams of  Radioactive beams of  67,69,71,7367,69,71,73Cu @ISOLDECu @ISOLDE

67Cu: 2% 67Ga
73Cu:  80% 73Ga

UCx target



Experimental setExperimental set--up forup for CoulexCoulex @REX@REX--ISOLDEISOLDE

Miniball

120Sn, 104Pd

REX-
ISOLDE

ACu
E~2.95 MeV/u

PPAC
Beam

monitor
~2 mg/cm2

DSSD detector

Beam dump     
detector

(16o-53o)

v/c ~ 7% Doppler correction of the γ-rays on an event-by-event mode by using the 
segmentation of the particle and γ-detectors.

• 4 quadrants

• 16 annular strips (θ)

• 24 sector strips (φ)
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Experimental results (3)Experimental results (3)
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Experimental results (preliminary)Experimental results (preliminary)

new

g9/2

f5/2
p1/2

p3/2



Conclusion and outlookConclusion and outlook

Summer 2006 Coulex of 67,69,71,73Cu

½- identified in 71,73Cu

three B(E2) values measured in each isotope

low collectivity for 5/2- and high collectivity for 1/2- states beyond N=40

adding a proton to the 68Ni core shifts the minimum from N=40 in the even-even 
Ni isotopes to N=38 in the odd-A Cu isotopes, similar to the even-even Zn isotopes

Summer 2007 Coulex of 72,75Cu
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